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As partofenNACAtrsnsonicresearchprogram,a seriesofwing-
fuselageccmihinationsvaryingchieflyinwingplsmformisbeinginves-
tigated.Inthepartof theinvestigationreportedherein,threerepr~
sentativemodelwingsoftheseriesweretestedatMachnumbersup to
0.94intheAmesl&foothigh+peedwindtunnel.Allthesemodelwings
hadNACA65AO06sectionsparallelto theplaneofsymmetry.

Forceandpitchxment dataandtabulatedpressuremeasurements
arepresentedforthe-fuselage cofihationsandforthefuselage
alone.Downwashanglesanddynsmic-presburecharacteristicsmeasured
atprobablehorizontal-taillocationsareshown.Alsopresentedare
tuftstudiesofthewing-fuselagecombinations,approximateeffectsof
wingelasticityon liftandpitchingmoment,enda comparisonofdata
fromthisinvestigationwiththeoryandwithresultsfrominvestiga-
tionsintheIangleyhig&speedT-by lo-footwtidtunnelutilizingthe
transonic-bumptechnique.

Resultsshowthatlift-curveslopesforallthewingsinvestigated
increasedwithMachnumber.Compressibilityeffect,sondragweregene~
allysmall.Moreabruptchangesinstabilityoccurredat lowerlift
coefficientsforthewingwith45°of sweepbackandanaspectratioof6
thanfortheotherwin@?usel.agecmrbinations.Slightincreasesin
staticlongitudinalstabilitywereobservedat thehigherMachnunibers
forallthewingsinvestigated.

A comparisonofdatafromthisinvestigationwiththatfrominves-
tigationsof similarmodelson thetransonicbumpintheLangleyhig&
speed7- by lo-footwtidtunnelgenerallyshowspoorcorrelationquan-
titatively;agreementqualitativelyisfair. Possiblereasonsforthis
lackofagreementaresuggested.
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Resultsofthisinvestigationindicatelargeeffectsofaeroelastic
defamationonthelift-curveslopesandon thelongitudinalstability
ofthemodels.Thewingwith45°of sweepbackandan aspectratioof6
indicateda maximumdecreaseihlift-curveslopeof approximately30per-
centanda forwardshiftinneutralpointofapproximately10percent.
Smalleraeroelasticeffectswereobservedfortheotherwing-fuselage
combinations.

INTRODUCTION

A coordinatedtransonicresearchprogramhasbeenestablishedby a
specialNACAtransonicsubcommittee.An objectiveofthisprogramisto
investigatetherelativeimportanceofvariouswing-plan-formvariables
andtoprovideexperimentaldatafora widerangeofwingplanforms,
particularlyat transonicspeeds.h extensiveinvestigationof.these.
variableshasbeenmadeintheLangleyhigh-speed7-by lo-footwind
tunnelutilizingthetransonicbump,whichprovidesa methodof testing
modelsatMachnunibersnearunity.

Inordertoobtain.dataathigh=rReynoldsnumbersthanwereatta~
ableintheLangleyhig&speed7—by lo-footwtnd-tumnelinvestigations>
threerepresentativemodelwingsoftheseriestestedinthatwindtunnel
weretestedintheAmes16400thigh+peedwindtunnelatMachnumbers
up to0.94andReynoldsnumberswhichvariedbetween2.6and5.1 million.
Thewingsweretestedincombinationwitha fuselagesimilarto theone
usedinthe7-by lo-footwind-tunnelinvestigations.Theresultsare
reportedhereinandarecomparedwithresultsforthreesimilarmodel
wingstestedonthetransonicbump(references1, 2,and3).

NOTATION

Thecoefficientsad s~bolsusedin
follows:

()dragcoefficient~

()

liftliftcoefficient—qos

pitchingmomentaboutthequarterchord

thisreportaredefinedas

chord
( )

pitchingmoment
%=

— .—

ofthewingmeanaeromc
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()aspectratio b;

Machnuniber

press- coefficient?~
()9.0

wingarea,squarefeet

velocity,feet persecond

aerodynamiccenter

wing

man, feet

chordparalleltothefreestream,feet

meanaerodynamicchord.(J<?*’) , feet
(J K1/2

o )
Cdy

staticpressure,poundspersquarefoot

-c pressure ();pv2~youndspersquarefoot

lateral.distancefromthemdel planeof symmetry,feet

angleofattackofwing-rootchordline,degrees

downwashanglerelativetothefreestream,degrees

angleoftwistotwingchordrelativeto theWi.ng<ootchord,
positivewithtrailingedgeW, degrees

angleof twistatthewingtipforan equivalentlinesrspanwise
distributionoftwist,degrees

angleof sweepbackofthe%@ quarter<hordline,degrees

t-r ratio(cJcr’)
\ /

massdensityofair,slugspercubic

Subscripts

foot

o ‘free-streamconditions
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●5.,, .,
r wingroot

t wingtip

u uncorrectedfortunnel-walleffects

lKIDELANDAPPARATUS

Oneofthemodelwing-fuselagecombinationsmountedintheAmes
16-f’oothigh-speedwindtunnelis showninfigure1. Dimensionsand
detailsofthevariousmodelstestedaregiveninfigures2 and3.

Thefuselagewasa bodyofrevolutionwitha finenessratioof12
modifiedto accommodatea st@@ype modelsupportby removingtherear
one-sixthof thebodyandincreasingthediameterslightlyattherear
end. Theincreaseddiameterwasfairedforwardwithstraighbline
elementstothepointsoftangencywiththebasicshape(fig.2(a)).
Thesechangesresultedina fuselagefinenessratioof10. Themodel
fuselagewasconstructedof steelandaluminumsectionsmachinedto
shape.Ninetypressureorificeswere placedalongtherightsideof
thefuselageatfifteentransversesectionsas showninfigure2(b).

Thewingswereconstructedwitha thinlayerofa t~+ismth alloy
oversteelsparsandwereapproximately30percentasrigidas solid
steelwingsofthesamedimensions.Onehundredpressureorificeswere
installedintherighthalfofeachwingatfivesectionsparallelto
theairstresm(fig.3(’b)).

●

A sting-typemodel-supportsystemwasusedwitha wire-resistance
strain-gagebalanceenclosedinthefuselagetomeasurelift,drag,and
pitchingmoment.Tubesfromthepressureorificesinthemodelswere
ledthroughthemodel+upportsystemtomultiplemanometerswherethe
pressuredatawererecordedphotographically.Theangleofattackwas
indicatidbymeansofa pendul~rated selsyntransmitter,also
enclosedinthefuselage.Wing-tipangleswe= measuredvisuallywith
a protractorattachedtooneofthewind-tunnelwindows.

A surveyrakeusedtomeasuredownwashanglesanddynamicpres-
sureswasclampedtothesupportstingjustbehindthefuselage.The
rakewasequi~edwith10 calibratedpitchheadsfordeterminingdown-
washangles.Static+ressureorificesoneachpitchheadsnd20 total-
pressure
and2(a)
presents

tubeswereprovidedforthedynamic~ressuresurvey.Figures1
showthesurveyrakeinplacebehindthemodelandfigure4 .!,

dimensionsanddetailsof therake.
*.-

-.*
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Forceandpressuremeasurementsweremadeonthefuselagealone
andon thethreewing+tuselagecombinations.Anglesofattackofthe
wingtipsweremeasuredtodeterminethedegreeortwistof thewings
undertheaerodynamicloads.Downwashanglesenddynamicpressures
weremeasuredatprobablehorizontal-taillocations.Tuftstudies
weremadeof theflowoverthe~selage combinations.

Thetestscovereda Machmmiberrangefra O.@ to0.94. The
Reynoldsnumbervariedfromapproximately3.2millionto 5.1million
basedon themeanaerodynamicchordof thewingwithanaspectratio
of 4. TheReynoldsnumberforthewingswithanaspectratioof 6
variedfromapproximately2.6millionto 4.2million.Theangl.Hf-
attackrangewasfrom-k”to thehighestpositiveanglesattainable
withinthestructurallimitsof themodelwings.

.
TestMachnunibersweremaintainedwithin*0.5percentof theindi-

catedvalues.It isestimatidthatangle-of-attackmeasurementswere.
* accurateto*O.1°andwing+ipsingleswerereadto*0.2°.Downwash

anglessreestimatedto‘beaccuratetowithin*0.2°ofthevaluesshown.
.

Corrections

Inducedtunnel+slleffects.-Correctionsfortheeffectsofthe
tunnelwallsontheinducedfluwangleswerecomputedby themethodof
reference4. Thecorrectionsaddedtotheangleofattackandtothe
dragcoefficientwereasfollows:

&= 0.302CL
q-j =0.00526%2

No correctionshavebeenmadeto thedownwadhdataforinduced
tunnel-walleffects,butit isestimatedthatthemagnitudeof such
correctionswouldbe approximatelyoneandone+alftimesthecorrec_
tionshownforangleofattack.No correctionshavebeenappliedto
thepressuredataforinducedtunnel-walleffects..

*

.



6 mm?mm~ NACARM A50J26a

-%
Constriction.-Constrictioneffectswere calculatedby themethod

ofreference5. Themagnitudeofthecorrectionsisshownbelow: x

Corrected Uncorrected
Machnumber Machnumber :’%

0.400 0.400
-.

..600
.700
●750
.800
.820
.840
.860
.880
●W
.920 .
●940

Noaccountwastakenof thesweepback
putingeitherthetiducedwind-tunnel=wall
corrections.

;600
.698 —
.747
.797
.816
.833
.852
.8’71
.888

—

.5Q7

.%=

angleofthewingsinco*
effectsortheconstriction

. .

stinginterference.–In orderto correctpartiallythedragdata
forstinginterference,staticpressuresweremeasuredat thebaseof .
themodelfuselage.Thedifference,betweenthesemeaswedbasepres–

3

svresandthefree-streamstaticpressurewasusedincon~unctionwith
thefuselagecross-sectionalareaatthebaseofthemodelto calculate

.

incrementsthatwouldcorrectthedragcoefficientsapproximatelyto
—

whattheywouldbewithfree-streamstaticpressureatthebaseofthe
model.Thefollowingincrements,calculated@ thismanner,wereadded
b themeasureddragcoefficients:

+

Corrected
Machnumber
0.400
.600
●700
●750
.800
.820
.840
.860
.880
.~o
.920
.940

%

o.o#7
.Oo11
.0011
.Oo11
.001.1
.0011
.ooi2
●0012
●0013
.0016
.0017
.0020

.

..8

+r--
.

wu?IIYENmx=
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Thecorrectionswereunaffectedlyvariationof
effectofthewind+humellongitudinalpressure
negligible.

@e ofattack.The
gradienton dragwas

7

Aeroelaeticity.- Themodelwingsinvestigateddeformedelastically
undertheaerodynamicloadstowhichtheyweresubjected.Thesedefor-
mations,for-themostpart,appearedaswingbendingwhich,fortheswept
wings,causeda relativerotationofthestreamwisechords,resultingin
aneffectivetwistalongthespausofthewings.~ theinterestof
makingtheresultsof the~resentinvestigationmoreconvenientforthe
designofwingsof differentstiffnessesandhencesubjecttodifferent
aeroel.asticeffects,itwouldbe desirableto correctthepresent
resultsforaeroelasticityandtotherebyreducethemtorigid=wing
characteristicsthatcouldbe adjustedthenfortheaeroelasticeffects
ofactualwingsofanystiffness;oralternatively,tadescribethe
elasticdeformationof thetestwingssothattheirdeformedshapes
couldbe usedas the‘startingpointfromwhichto adjustfortheaer~
elasticeffectsof anyactualwing. Unfortunately,ithasbeenimpos-
sibletodo eitherwithanydegreeofexactness.However,ana~roxi-
mationoftheaeroelastictwistof thetestwingsandtheireffectson

. theslopesoftheliftcurvesandthepitching+nomentcurvesforthe
mc@elwingsusedinthisinvestigationsreshowninfig&es5 and6.

,+ Thespanwisevariationsof twistshownby thesolidlinesin
figure5(a)werecalculatedonthebasisof theelasticpropertiesof

. themodelwingstructures,assuminglinearspanwisedistributionof’
lift. Figure5(a)alsoshowsan assumedlineartwistdistributionfor
thetigs tested.Itwasfoundbythemethodofreference6 (Weissinger)
thatthelineartwistdistributionshownis approxhatelyequivalentto

* thecalculatedtwistdistributionsinitseffecton theaerodynamic
characteristicsofthewings.!Ihislineardistributionwasusedin
conjunctionwiththemeasuredwing-tipdeflectionangles,themeasured
liftonthewings,andthefree-streamdynamicpressureto calculate
theequivalentwing-tiptwistperunitliftcoefficientshowninfigure
5(b)forvariousMachnumbers.It istobe notedthattheresulting
valuesofequivalentwing-tipttistshowninfigure5(b)areapproxi-
mately20percentlargerthanthemeasuredvalues.

TO obtaina measureoftheeffectof theelasticityofthemodel
wtngsontheliftandmomentcharacteristics,thecomputedcharacter-
isticsofrigidtingsarecomparedwiththeobservedcharacteristics -
oftheelasticmodels.Thestartingpointwastheelasticwingat a
liftcoefficientof0.2forwhich(1)theangleofattackandpitching-

. momentcoefficients-werebown fromthepresente~erimentalfivesti-
% gation,and(2)themagnitudeoftheequivalentti~twistwasdetemnined

fromfigure5(b).Next,fora rtgidwinghavingthistwist,theangle
+ of attackandthepitehing+nment coefficientforzeroliftwerecalcu-

latedlymeansofthechartsofreference6. TheMfticurveandthe
.

~NT!E&&
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pitching+omen=urveslopesfortherigidwingwerethencomputedfrom
thefollcndngrelations:

d~

()
0.2

z rigid= %.2 - a.

d%() %-c
.2 ‘o

~ rigid
=

0.2

wherethesubscriptsrefertotheliftcoefficientsatwhichthevalues
weretaken.Theserigid=wingvalueswerethencomparedwiththemeas-
uredelastic-wingvaluesforzerolift. Thecomparisonsareshownin
figure6 as theratiosofrigid- toelastic-wingliftiurveslopes,
andasthedifferencebetweenrigid-wingandelastic+dngpitching-
moment+urveslopes.

Theresultsinfigure6includesuchviscouseffectsasappeared
intheelastic+ringdataovertheliftintervalusedinthecomputation
oftherigid-wingcharacteristics(liftcoefficientO to0.2). The
resultsoffigure6arebelievedtobe anlieableatmoderatelyhigher
liftcoefficientsaslongasthewingliftandpitch-merit charac- .
teristicsremainapproxhatelyli6ear.However,theseresultswillnot
applywhenthewingcharacteristicsdepartfromlineari@sincethisis i
an indicationofanappreciablechangeinviscouseffects.

●

No oorrectimshavebeenmadetothedragdataforthedeformation ●

ofthemodelwingsundertheah loads.

Balamceinteractim.-No correctionsweremadeforinteractionof
liftandpitchingmomentonthebalancedragreadingssincethedegree
ofinteractionvariedduringtheinvestigation.In general.,thiseffect
wassmallandcausedthedragreadingstobe slightlyhighatthehigher
liftcoefficients.Interactionbetweentheotherbalancecomponents
wasnegligible.Whiletheprecisionof theforceandmoment‘&ta
indicated,thedatapresentedherein,withtheexceptionofa few
at highliftcoefficients,areplottedwithinthe
gagebalance..

Tares.-Correctionsweremadethroughoutthe
toac=for thestatictreesduetotheweight

a~curacyofthe

angleof-attack
ofthemodel.

Isnot
points
strair+

ramge

.
e

.

&mImm%Az?
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RESULTSANDDISCUSSION

PressureMeasurements

Thepressuresmeasuredon thefuselageandon
fuselagecombinationsarepresented,in coefficient

thethreetig-
formin tablesI to

VII.Eachtableshowsthepressurecoefficientsatvariousstatio%son
thewingsorthefuselageforvariousMachnunibersandanglesofattack.
Thedesignationsofthe~ andfuselagestationsusedinthetables
areshowninfigures2(b)and3(b). ‘IhbleI showsthepressurecoef-
ficientsmeasuredonthefusekgealone.TablesII,III,andIV show
pressurecoefficientsonthefuselageWhenin combinationwiththethree
differentwings.TablesV, VI,andVIIshowpressurecoefficientson
thethreedifferentwingsin combinationwiththefuselage.

To expeditepublicationoftheseresults,thepressuredatahave
notbeenanalyzed.However,typicalplotsofpressurecoefficients
measuredat n percentof thesemispanon thewinghaving45°of sweep-

. backandanaspectratioof 4 areshowninfigure7 forseveralMach
numbers.

“

BasicAerodynamicCharacteristics
.

Lift,drag,andpitchingaomentcharacteristicsof thethreeswept.-
backwingsin combinationwiththefuselagearepresentedinfigures8, “

● 9,and10withoutcorrection’forelasticdistortionunderaerodynamic
load. Thevariationofliftcoefficientwithangleof attackis shown
infigure8. Dueto structural-limitationsofthemodels,maximumlift
wasnotreachedforanyofthemodels~“Thevariationofpitchingmoment
withliftis showninfigure10. At lowMachnw?ibers,thewingwith45°
of sweepbackandan aspectratioof 6 becameveryunstableat a lift
coefficientofapproximately0.45;whereascomparablechangesin s%
bilityaredelayedon theotherwingstoa liftcoefficientof approxi–
llELtely0.6.Theforceandmomentdataforthefuselagealonearepre–
sentedinfigure11. Thecoefficientsarebasedon thetotalwingarea
andonthemeanaerodynamicchordof thewingshavinganaspectratio
of6.

.
A.

.

Lift-CurveSlopes
.

Thevariationsof lift+urveslopewithMachnuniberat a liftcoef–
ficientof0.2areshowninfigure12“forthethreewing-fuselagecon+
binations. Measuredslopes,measuredslogescorrectedforaeroelastic
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effeots,thetransonic+nunpdatafrom”references1, 2, and 3, andthe
theoreticalvariationsofthelift-curveslopeswithMachnuniberare
shown.Thetheoreticalvariationsoflift-ourveslopewithMachnumber
werecalculatedby themethodofreference7Jusing an a~licationof
thePrsmdt141auertrule.Thesetheoreticalvariationswerethen
appliedtotheslopeswhichweremeasuredat 0.40Machnumberandcor-
rectedforaeroelasticeffects.

Lift+urveslopesgenerallyincreasedwithMachnumberforallthe
planformstested;however,a reversalofthistrendisindicatedat the
highestMachnuniberof thetests.Thetheoreticalvariationoflift-
curveslw. withlhchnumberwaslessthanthemeasuredvariationcor-
rectedforelasticity.

Thedatafrcmthisinvestigationshowsomequalitativeagreement
withthetransonic+umpdataofreferences1,2, and3,butagreement
ispoorquantitatively.It isbelievedthelackofagreementisdue,
atleastinpart,tothelowReynoldsnunibersof thebumptestsandto
thebasicLbnitationsofthebumpmethodof testing(reference7’).

Theeffectsofaeroelasticdistortionon thelift-curveslopes
werelarge.At thehighestMachnumberof thetest,themodeldistor-
tioncauseda 30=percentreductionInlift-curveslopeofthewingwith
45°of sweepbackandan aspectfatioof6. Smallereffectswerecalcu-
latedfortheotherwings.Theseresultsservetoemphasizetheimpor-
tanceofaeroelasticeffectsontheaerodynamiccharacteristicsof thin
swep&backwings,notonlyfromthestandpointofobtainingreliable
datafrcmwind-tunneltests,butalsowithregardtotheperformanceof
theairplane.Forexample,thestructureof themodelwingwith45°of
sweepback,anaspectratioof6,andNACA65AO06sectionswassuchthat
itsflexibilitywasaboutthesameas theflexibilityofa geometrically
similaxairplanewingdesignedfora wingloadingof &Jpoundsper
squarefootanda loadfactorof 5. Theothertwomcdelwingswere
considerablylessflexiblein cwrparisonwithtypicalairplane‘construc-
tion. Sincethedynamicpressureat thehighestMachnmber of the
testscorrespondedtoa flightaltitudeof15;(X)Ofeet,it isevident
thataircraftflyingathighsubscnicspeedsandmoderatealtitudesmay
be.susceptibletolargeeffectsofaeroelasticdefamations.Allthe
performanceparametersoftheairplanewhichdependuponthes~anwise
distributionof liftwillbe effected,includingthelift-curveslope,
longitudinalstability,induceddrag,downwashdistribution,andwing
bendingmoments.

StatitiongitudinalStability

Thevariationofthestabilityparameterd~/d@ withMachnumber
is shownfor0.2liftcoefficientinfigure13. Measweddata, measured

.
.“
.
-,

—
*

—

.

n

—

.
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datacorrectedforaeroelasticity,anddatafromthe

11

transonic+ump
.=-. -7 testsreportedinreferences1,2;and.3 are Iresented. Aeroelastic

effectswerelarge,causinga maximumincreaseof pitching+noment-tune
slopeof 0.097forthewingwith45°of sweepbackandan asyectratio
of 6. Thisincreaseis equivalentto a forwardshiftoftheneutral
pointofalmost10percentof themeanaerodynamicchord.In general,
staticlongitudinalstabilitycorrectedforaeroelasticityincreased
withMachnumiberforalltheplanformsinvestigated.Thewingwith
45° of sweepbackandanaspectratioof4 andthewingwith35° of
sweepbackandanaspectratioof 6 indicatedlargestabilityincreases
at thehigherMachnumbers.In general,stabilityresultsfromthis
investigationsreinpooragreementwiththosefromthetramsonic-bump
tests.Thetransonic-bumpdataindicatelargedecreasesin stability
beginningat 0.2to 0.3liftcoefficientsforthevarirousplanforms;
whereasthedatayresentedinfigure10 showinstabilitybeginningat
0.4to 0.6liftcoefficients.Theprobablereasonsforthesediffe~
enceshavebeendiscussedinthesectionon lift-curveslope.

Drag
.

.
,+.

“---k

ThevariationsofdragcoefficientwithMachnumberat liftcoeffi-
cientsofO, 0.2,and0.4arepresentedinfigure14forthethreewing-
fuselagecombinations.Datafromthisinvestigationarecoqmredwith
transonic+mmpdatafromreferences1, 2, and3. In gener~, Mach
numbereffectson thedragcoefficientsoverthespeedrangeofthis
investigationweresmall;thedrag+vergenceMachnumberwasnot
reachedforanyof thewings.It isbelievedthatthedecreasesin
dragcoefficientwithincreasingMachnumbershownat thehigherlift
coefficientarepartiallyduetoaeroelasticdeformationof thewings.
Dragcoefficientsfromthisinvestigationsreconsiderablylowerthan
thevaluesshowninreferences1, 2,end3. Thedragdata,presenkd
herein,onthewholeagreemorecloselywithresultsfromotherinves- .
tigationsof similarandnearlysimilarwing-fuselageconfigurations
thando thetransonic+nmpdata(reference7).

DownWashandDynamicPressure

DownwashanglesandgradientsareshownfortheWing<uselageco-
binationsinfigures15and16.Downwashgradientsweremximumnear
theextendedplaneof thewingchordand‘decreasedwithincreasein
distanceabovethisplane.Thegradientsshown(fig.16) were measured
12inches.fromtheplaneof symmet~of themodel.Measurementsmade6
inchesfromtheplaneof symmetryofthemodel(fig.15) showtheeffect
ofthefuselageonthewingweke.

*



12 NACA”RMA50J26a

Theresultsofthedynamic-yressurestieysareshowninfigure17.
Theyindicatethatat thehigherMachmmibersthedynamicpressuresat
thecenterofthewingwakewereapproximately10to 17percentless
thanfre+streamdynamicpressure.Theverticaldisplacementofthe
wakecenterwithincreaseinangleofattackisapparent.

TuftStudies

Figures18, 19, and20 showtuftson thethreewing-fuselagecom-
binations.Thepicturesindicatethespanwiseboundary-layerflowdue
to sweepbackandthestallprogressionfrom-thetiyi&ard-withincrease
inangleofattack.Theleading-edgetypeof separationcommontothin
wingswithsmallleading+dgeradiiisalsoindicated. .

—-- —

CONCLUSIONS

Theresultsof.thisinvestigationindicatethefollowingconclu-
sions:

1. In general,liftiurveslopesforallthewingsinvestigated .
increasedwithMachnumber.Compressibilityeffectsondragcoeffi–
cientsweregenerallysmall.Moreabruptchangesin stabilityoccurred
at lowerliftcoefficientsforthewingwith45°sweepbackandanaspect ●

ratio”of6thanfortheotherwing-fuselagecombinations.Slight
increasesin static-longitudinalstabilitywereobservedatthehigher a
Machnumbers-forallthewingsinvestigated.

2. A comparisonof datafromthisinvestigationwiththosefrom
investigationsof similarmodelsonthe,transonlcbumpintheIangley

*

high-speed7-by 10+’ootwindtunnelshowedgenerallypoorcorrelation
quantitatively;agreementqualitativelywasfair. It isbelievedthat
thelackofagreementwasdue,at leastinpart,to thelowReynolds
numbers”ofthebumptestsandto inherentlimitationsofthebwnpmethod
oftesting.

“ 3* Resultsofthisinvestigationindicatelargeeffectsofaero-
elasticdeformationon thelift-curveslopesandon thelongitudinal
stabilityofthemodels.Thewingwith45°of sweepbackandan aspect
ratioof 6 underwenta,maximumdecreaseinlift-curveslopeof a~roxi-
mately30percent-anda forwardshiftof theneutr@pointofapproxi-
mately10percent.Smalleraeroelasticeffectswereobservedforthe
otherwing<~e,lagecombinations.

AmesAeronauticalLaboratory, +

NationalAdvisoryCommitteeforAeronautics,
Moffett.I’ield,Calif.
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NACARM A50J26a

/—Sting modelsupport

.

75

Busic I

\l/ All dimensions

l! in inches.

Note:
As actuailyused the husk fuselage was

modifiedto providesting cleuronceby increasing
the radiusat sta 83.38 to 2.25 inchesund
fuiringforwardwithstraight-lineelementsto the
pointsof tangencywith the bosicshape.

=75=
(a) Dimensionsundcoordinates.

Figure2.- Genero/urrongementof model showinga typical wing-
fuse/age combinationwith survey roke in positionondfuse/oge
detai/s.
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4Tt-70.7%4Rod
.42.3 % Rod

8.7% Rod ~ ,

Sfotion showing
os instolled

00 to 59.50.

I?o

Verticol G--”

,’ ● “

Note:
All dimensions in inches,

except os noted.

(b) Fuseloge pressure-orifice Iocotions. W

Figure 2.- Concluded.
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4

z! +

Moment center

<e %-~ .—
Y

0,25-chord h? —

* c~ \

\
(a) Wing A, 45°; A, 4. (b) Wing ;; 35°; A,6. (C) Wing A, 45”; A,

Wing A b Cr c/ F x Y s
(0) c16 60.000 fa 750 1/.250 15,3/3 18.438 f3.750 6.25
(b) Q6 73.485 15310 S190 L?.503 /5,62/. 16.840 6.25
(c) 0.6 73.485 15.310 9,190 12,503 m .669 16.840 6.25

Notes:
(f) wing SSCtionsporoiief ~o free streom am NAGA 65AL706 for u// wings.

[2) Wings ore mounfecf ot zero ongles of incidence and dihedrof.
(3) All dimensions in inches and oreos in squore feet,

6.

(o) Dimensions and details.

Figure 3.- Wing plon forms



Wing A, 4P; A, 4. Wing A, 35°; A, 6. wing A, 45°; A,6.

u
Note:

Twenty presstm orifices were instolled at ead whg station as follows: 0, 5, 10,
2~ 3Q 4~ 50, 6Q 7Q 80, ond 90 Z wing chord on the upper surface and 10,
20, 3~ 4Q 5Q 6Q 7~ 80, and 90 % wing chord on the lower surface.

{b) W/rig pressure-orifice focutions.

Figure 3.- Goncluded.
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